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Integrated Type DNA Chip Array and Gene Detection Using an Indicator-free DNA

Yong—-Sung Choi, and Kyung-Sup Lee
Department of Electrical Engineering, DongShin University

Abstract - This research aims to develop the multiple channel
electrochemical DNA chip that has the above characteristic and
be able to solve the problems. At first, we fabricated a high
integration type DNA chip array by lithography technology. It is
able to detect a plural genes electrochemically after
immobilization of a plural probe DNA and hybridization of
non-labeling target DNA on the electredes simultaneously.
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DNAZ S B4 FAAE FA 43t £d28M MEs
Atk A9 Ao gsta FAWG I 2E FARAT F
A Bosts Az Ao FAHA g, TYYo Fxy F9Y
Aggadd QAT FART dg3te dyge] WAL Aot
Woo| wjgof, Aol Boidte: FHe HAL He zwA -z
AANEE sed s Fadch obF gelHog Ay #4
o dolglou 8% fA4 A JdE solxlm gtk EF,
$AATY, 3] 497128 h¥ (Single Nucleotide Polymorphism
: SNP) sl& AEF MAZRY GFP S nFs=d o] Ho,
Age-2Hed 8% AL & Ao

upolo 2 Aol B - g EHog ¢ FAANAGE £
51, 459 ARG GNP 2% 24F A4E e des
ANAIET 2o HiphgEy vl oYL AHEsd o FAdz
o Bdg HA37] A E Fusld FA dHE Fodd 7]
Ao ng9=z sAAY dar Jou, AzFAL #HFAsL
Irlel B, % dP7)Bely HRldAge] AgERD UA gt

mehd, ¥ dfel e g3hEy vhol Hdl viste UHA, #F
A, Adaxreed Hold $5¢ vjdRFe oY vlole F e A
22 2o gt o] 2HE AHANFY fdtd nPAY wrol
AA e Ao WFEEFNFG ujA7tE7IEd o8l B9 vHAA
2¢ wEz WA vele AL ABsuct AFHAE AF &
AAE nqgetn B RAAE FAl FEedct aen, 4
FHog AFY 9ol g AMEste A& - WG JARAA A
Aol $-&8 =z} g}

2. ME ¥ HEEY
2.1 Alg}

5'9 SH7I7} 448 5'-HS-AGGCTGCTCCCCC C GTGGCC-3'4
71 E & ZeE SH-p72, 5'-HS-AAGCTGCTCCCCCCGTGGCC- 3°
o] @rmige = SH-m72 2 5'-HS-AGGCTGCTCCCCGC
GTGGCC-3'9l g7ujd gzt SH-R720 AMEHch aEm, olE
probe DNAS} Az el target DNA [p72;
3'-TCCGACGAGGGGGGCACCGG-SH -5', m72; 3'-TTCGACGAGGGG
GGCACCGG-5* € R72 3“-TCCGACGAGGGGCGCACCGG-5'1E ¥4
i AAeted 50uMe] FER sl AHEslck $4E DNAE TEHH
(10mmol/L. Tris-HCl pH8.0, Immol/L. EDTA pHB.O) ol B&3Ic),

J1Ee AL z2esF 2 EFoME - dFE (Wako Pure
Chemical Co., Inc.) =¥ A3 L4 olAE (Kanto Chemical
Co.Inc)2 AHg3iqich TEIHLa¥9Te A4 EAEES €3
ZE¥E S1818 (SHIPLEY), #4942 MF-319 (SHIPLEY)
remover& 1165 (SHIPLEY)E AMg3t5ch AM 794 Azsr] 9
3t FA 1.2~1.5mm, 76x26mm 2] SLIDE GLASS
(MATSUNAMD & Ar&-8teich
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2.2 probe DNAS| D135 U target DNA2] hybridization#}

probe DNASl AL vlo]lazu & AB3te FHFe] 50uM,
1.0u9] £98 2FEsto] 25ToA 24TFL HAA nAHAZ

Pt e N

o nAHNSE F 42 FAFE AYsY vEojydeor AEY
probe DNAE Al Ao}

hybridization ¥1¥ 24 Tris-HCIE Z A st AL&& 4t 1laM~
S50uM 5X9] target DNAE rlolzz2 m3& Agsd AT
2¥3n, TP aHAE AHEEd FAF (+)03VY AYL 5
%7 Q7Y 8t probe DNAS) hybridizationA Z ¢}, aglx, 428
&4z M3t uSolgor AFH target DNAS A A3

2.3 Wigay

A718 &Aool s CHIY Model 10308 HFH ANAdg A3
Atk Cyclic-voltammetric (CV) & d8HA A, counter A
=9l Pt, reference =9 Ag/AgCl 2 working #3322 Aug Al
£33t @t EA L 500mMe) FAEAoz AYHe Fate]
s gdu=zst #EE 9zt 25T, 02~ 17VESAA
100mV/se Ao R A8 EWE cleaning® Fo AAsAvh

L

CVEA L ferricyanide [KiFe(CN)s] #9%ol4 T2, probe
DNAZARE 2 targetd] DNA hybridization¥® A8t}

ferricyanide 2 9 9] 53 ACVY 43 - 893& Hagoz sH.

3. un % HE

2g 1€ bare 8439 probe DNAS %3381, target DNA
& hybridizationAl & ®, ferricyanide® el 413} - $¢ylz
38 2A4% Zdolty, 29 1 (a)¥E SH-p729] probe DNAE 14
gstm, o9 target DNA (p72)& hybridizationAl € W),
ferricyanide§- 9} ¢} 43} - gdujzo] WEE A Aot 1Y
1 (@)1 X probe DNAE AFRS o, 439z Q)T 595% &
A3tgth. £3% peak-to-peak separation (Ep)e Z 718ttt ole
probe DNA7} 2Tl A 2= ferricyanide ©]2] 4t} - &9
£ weg ez AzidEch ¥, probe DNAVE A E AFd
target DNAE hybridizationA Z-& d¥ 43z 729% F48
poi=

8, SH-m72, SH-R72Z probe DNAZ 3lx, o|z# r4E 5
Q1 target DNA?! p722 hybridizationA Z & ), ferricyanidef 4
243 - Benae WEE F43¢ A48 29 1 @9 ©9 4%
vebgiglch, 45 probe DNAE 246t g o, A4gyas &
zt 868.4%, 21.1% 748t £8, peak-to-peak separation (Ep)e
7139tk @3, probe DNAZF 2AE AFel vlA3HQ target
DNAE hybridizationA|Z S wie slvlas Zbd 89%, 215% 7
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Figure 1. Cyclic-voltammograms of 5mM ferricyanide in

100mM KCI at 100mV/s using a bare gold, probe-modified
electrode and after hybridization with target DNA.

28 1 (a), (0 2 (@2 AT/ZRE, 452U DNAY ul35y
9l DNAE hybridizationA 22 of, A8}3k2 729%, 89% % 215
ZAadtg e, 4539 DNA (SH-p72:p72)& hybridizationA] &
o, Arzigke] b ol wEstg o, o2 SH-R729 p729i %l
t}. o] SH-R72% p727} guanine 253 U4 E Ay gEge=
Azrech

4.4 B

B dAFqME 1) ulolazolgele A#s& EHo=Z probe
DNA ZAYY HE, 2) target DNAS L9 $4& 3AYE
H] = 4DNAE o] 4§ vladIFojgoly nlojo g A ¢ 3) &
Ao Bgol §AAE AUstetydoz FEste Wd dstd A
Estdd. &, 1) 7lgdel dFH o2 nA3td probe DNA] o)
A target DNAS hybridizationAl 7132, 2) 71384 &Aoo} 298
o] hybridizationg A %3}l 4FAE MEstd, probe DNAS
target DNAZ A3l ¢ )
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